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6FLHQFHV 1/6 DUH KHOSLQJ UHGH¿QH WKH ERXQGDULHV RI ,QWHOOHFWXDO 3URSHUW\
5LJKWV,35V$OWKRXJKWKHIDVWJURZWKRIWKHVHWHFKQRORJLFDODUHDVPD\YHU\
well  be   fueled  by  the  existence  of   the  IPR  system  itself,   in  recent  years   there  
has  been  a  shift  in  the  IPR  systems  moving  “upstream”  in  the  research  cycle,  a  
movement  which  may  actually  discourage  future  research  and  innovation.  This  
document  addresses  some  of  the  most  recent  public  policy  issues  surrounding  
,35VDQGGHOYHVLQWRWKHFDVHRIELRWHFKQRORJ\ELRWHFKWRSURYLGHH[DPSOHVRI
KRZDGYDQFHPHQWVLQWKLVDUHDDUHKHOSLQJUHGH¿QHFRQFHSWVOLNHRZQHUVKLS
SURSHUW\DQGULJKWVRYHU WKLQJVDQG LGHDV/DVWO\ LWSUHVHQWVDUJXPHQWV WR
suggest  that  in  an  era  where  information  has  become  the  most  valuable  asset,  
alternative   forms   of   IPR   protection   in   which   numerous   proprietors   share  
ULJKWVVLPXOWDQHRXVO\FRXOGKHOSEHWWHUSURPRWHDVWHDG\H[SDQVLRQRIVFLHQWL¿F
activity  and  artistic  expression.  
Among   legal   and   economics   scholars   there   is   an   increasing  concern  about  the  effects  the  current  expansion  of  the  boundaries  of   property   rights   will   have   on   the   future   of   research   and  
development  activities.2  Evidence  suggests  that  recent  advancements  in  
VFLHQFHDQGWHFKQRORJ\KDYHSURPSWHGSURSHUW\ULJKWV²PRVWO\LQWKH
IRUPRI,QWHOOHFWXDO3URSHUW\5LJKWV,35V²WRPRYH³XSVWUHDP´LQWKH
research  cycle  towards  areas  where  their  allocation  is  less  conventional,  
both   fueling   these   concerns   and   calling   for   a   faster   evolution   of   the  
policies   and   institutions   associated  with   these   rights.3  This   expansion  
has   introduced   property   rights   over   information   and   subject   matter  
² VXFK DV WUDGLWLRQDOO\ DYDLODEOH NQRZOHGJH RU JHQH VHTXHQFHV
LQIRUPDWLRQ² WKDWZHUH SUHYLRXVO\ EHOLHYHG WR EH µXQFRPPRGL¿DEOH¶
or   part   of   the   common   heritage   of  mankind.4 7R ¿QGPRUH HYLGHQFH
of   how   technological   change   is   helping   reshape   the   general   property  
system   and   the   public   policies   that   derive   from   it,   this   document  
¿UVW LGHQWL¿HV D VHULHV RI HOHPHQWV GHHPHG FHQWUDO WR DQ\ SURSHUW\
allocation  system  and   the  dimensions   in  which  each  of   these  operate.  
The  article  then  addresses  some  of  the  most  recent  public  policy  issues  
surrounding  IPRs  in  general  and  further  delves  into  the  case  of  modern  
29
biotechnology  to  provide  examples  of  how  advancements  in  this  area  
DUHKHOSLQJUHGH¿QHFRQFHSWVOLNHRZQHUVKLSSURSHUW\DQGULJKWVRYHU
things  and  ideas.5  Lastly,   it  presents  arguments  to  suggest  that   in  an  
era  where  information  has  become  the  most  valuable  asset,  alternative  
forms  of   IPR  protection   in  which  numerous  proprietors   share   rights  
simultaneously   could   help   better   promote   a   steady   expansion   of  
VFLHQWL¿FDFWLYLW\DQGDUWLVWLFH[SUHVVLRQ
Property:  Five  Dimensions
Property  rights  exist  where  law,  economics,  and  society  intersect.  These   rights   stem   from   policies   that   provide   rules   to   guide  decisions   on   the   limits   of   what   can   be   appropriable,   who   can  
possess   such   rights,   how   to   allocate   such   rights,   and   the   difference  
between   these   rules   when   applied   to   either   tangible   or   intangible  
things.  These  policies,  the  principles  behind  them,  and  the  frameworks  
they  help  establish  have  remained  in  constant  evolution;;  within  earlier  
frameworks  ‘righteous’  proprietors  could  claim  uncontested  dominion  
over  anything   imaginable   in  a  quest   to  exclude  others   from  trying  to  




views  had  over  their  scope  and  reach.77RGD\LQQRYDWLRQDQGVFLHQWL¿F
advancements  are  contesting  the  limits  of  what  is  appropriable,  forcing  
a  re-­evaluation  of  the  fundamentals  of  the  property  rights  systems  and  
WKHSROLFLHVWKDWGH¿QHWKHP
Identifying   the   central   elements   composed   within   a   property  
DOORFDWLRQ V\VWHP IXUWKHU H[SODLQV KRZ SURSHUW\ ULJKWV DUH GH¿QHG
granted,   exchanged,   used,   and   policed.   According   to   Carruthers   &  
$ULRYLFKDSURSHUW\V\VWHPVKRXOGGLVSOD\WKHIROORZLQJ¿YHHOHPHQWV
i)  the  objects  of  property  (stating  what  can  be  owned);;  ii)  the  subjects  
of   property   (addressing   who   can   claim   ownership);;   iii)   the   uses   of  
property  (establishing  what  can  be  done  with  it);;  iv)  the  enforcement  
RI ULJKWV GH¿QLQJ KRZ SURSHUW\ UXOHV DUH PDLQWDLQHG DQG Y WKH
transfer  of  property  (setting  the  guidelines  on  how  property  rights  are  
exchanged).8  Each  element   is  essential   to  guarantee  the  enforcement  
and   fair   allocation   of   such   rights   and   to   ensure   that   any   exchange  
PHFKDQLVPVGH¿QHGZLWKLQWKHVHV\VWHPVIXQFWLRQDSSURSULDWHO\DQG
ZLWKLQOHJDOO\<HWHDFKDOVRUHTXLUHVDGHJUHHRIÀH[LELOLW\WRFRSHZLWK
a   continuously   expanding   frontier   of   the   appropriable,   facilitate   the  
free  circulation  of  rights  within  these  systems,  and  allow  for  collective  
YLHZVWRKHOSGH¿QHVRFLDOREMHFWLYHV
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Intellectual  Property:  Where  to  Draw  the  Line?
Intellectual   property   introduces   a   new   dimension   to   the   already  
complex  property  system;;  it  not  only  stresses  the  notion  of  intangibility  
but  also  opens  the  door  to  the  possibility  of  obtaining  rights  over  anything  
that  can  be  produced  by  the  human  mind.  This  way,  ideas  and  concepts  
²DVORQJDVWKH\FRPSO\ZLWKFHUWDLQSULQFLSOHVDQGVWDQGDUGV²FDQ
be   enclosed   and   protected   from   external   use   by   the   property   rights  
enforcement   system.   This   has   induced   a   boom   in   the   appropriation  
of   the   intangible,   creating   new   areas   of   human   development  where,  
through  the  use  of  IPR  schemes  such  as  copyrights,  trade  secrets  and  
SDWHQWVVSHFL¿FULJKWVDUHJUDQWHGRYHULGHDVSURFHVVHVRUGLVFRYHULHV
Though   intellectual   property   protection   is   not   a   new   concept,   the  
UDWH RI VFLHQWL¿F GLVFRYHU\ LQ WKH SDVW WKUHH FHQWXULHV KDV UHTXLUHG
its   fundamentals   to  adapt  at  a  much  faster  pace.9  There  has  been  an  
even  greater  necessity  to  do  so  in  recent  years  due  to  the  Information  
Technologies   revolution   and   constant   advancements   in   areas   of   the  
New  Life  Sciences,  like  genome  sequencing  and  genetic  engineering.
Although   the   fast   growth   of   these   technological   areas   may   very  
well  be  fueled  by  the  existence  of  the  IPR  system  itself,  there  are  voices  
VXJJHVWLQJWKDWVXFK,3H[SDQVLRQLVMXVWWKHUHÀHFWLRQRIWKHSROLWLFDO
economic,  legal,  and  cultural  processes  through  which  property  rules  in  
capitalist  economies  are  extended  into  new  realms.  These  suggestions  
clearly  criticize  the  way  in  which  rights  operate  to  provide  a  temporary  
monopoly  over  information  and  ideas  and  promote  the  advancement  
of   science   and   technology.10 <HW LW FDQQRW EH GHQLHG WKDW VFLHQWL¿F
GHYHORSPHQW KDV UHFHQWO\ ZLWQHVVHG D PRUH V\VWHPDWLF ³HQFORVXUH´
of  the  less  tangible  or  a  more  systematic  “enclosure  of  the  intangible  
FRPPRQV RI WKHPLQG´11   as  well   as   a  movement   of   IPR   that   can   be  
FRQVLGHUHG DV JRLQJ WRR IDU ³XSVWUHDP´ LQ WKH UHVHDUFK F\FOH12   This  
shift  from  bounding  the  rights  of  the  tangible  to  those  of  the  intangible  
is  partially  rooted  in  a  deeper  public  policy  rationale,  one  that  altered  
the   intellectual  property  protection  regimen  “to  spur   innovation  and  
VSHHG WKH WUDQVODWLRQ RI EDVLF VFLHQFH LQWR PDUNHWDEOH SURGXFWV´
and   encourage   policymakers   to   design   policies   that   facilitate   the  
commoditization   of   knowledge,   build   links   between   academia   and  
LQGXVWU\DQGH[SDQGWKHVFRSHRILQWHOOHFWXDOSURSHUW\SURWHFWLRQ´13  14  
As   the   epitome   of   the   IT   revolution,   the   Internet   came   to   be   an  
innovative  information-­exchange  system  that  not  only  played  a  pivotal  
role   in  the  expansion  of  technologies  derived  from  the  NLS,  but  also  
GH¿QHGWKHSDFHDWZKLFKWKH,35V\VWHPHYROYHVWRNHHSXSZLWKWKH
rate  of   information  production.  From  this  particular  advancement  in  
LQIRUPDWLRQH[FKDQJHSURFHVVHV,3KDVZLWQHVVHGWZRNH\HI¿FLHQF\
inducing  paradigm  shifts;;  information  can  now  be  rapidly  exchanged  
DQG UHSOLFDWHG DOPRVW DGLQ¿QLWXP ERWK DW QHDUO\ ]HUR WUDQVDFWLRQ
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costs.15  Due  to  these  shifts,  information  has  become  the  prime  subject  
of   IPR   protection   and   subsequently,   one   of   the  motors   behind   these  
FKDQJHV 7KLV WHFKQRORJLFDO DGYDQFHPHQW DQG WKH HI¿FLHQFLHV GHULYHG
from   it  have  also   induced  a   faster  pace   in   the   search   for  original   and  
more  widely  wider  patentable  information  derived  from  basic  resources  
(especially  biological  resources),  turning  it  into  a  race  for  attaining  the  
competitive  advantages  provided  by  the  temporal  monopolies  that  IPR  
offered,  a  race  that  resembles  the  North  American  Frontier  expansion.16
These  advancements,  however,  also  come  with  drawbacks.  On  the  one  
KDQGHI¿FLHQF\LQGXFLQJDGYDQWDJHVDUHWKHVRXUFHRIWKHLQIRUPDWLRQ
exchange  system’s  biggest  weakness  by  making  information  (now  mostly  
DYDLODEOHLQHOHFWURQLFIRUPDWH[WUHPHO\GLI¿FXOWWRSURWHFW7KLVÀDZKDV




property   rules   operating  within   this   system  are  making  more   evident  
the  fact  that  having  property  rights  over  information  (or  tangible  things  
like  some  biological  resources)  is  becoming  more  like  having  a  segment  
RID³WKLFNHWRIULJKWV´WKDWLVFROOHFWLYHO\VKDUHGE\PXOWLSOHULJKWHRXV
owners,  similar  to  how  a  single  company  stock  is  shared  among  multiple  
stockholders.  
Policies   appear   to   be   designed   to   ease   the   commoditization   of  
knowledge,   build   links   between   academia   and   industry,   and   expand  
the   scope   of   intellectual   property   protection   to   encourage   innovation  
and   speed   the   translation   of   basic   science   into  marketable   products.  
7KHPDLQVWUHDPVFLHQWL¿FDGYDQFHPHQWPRGHOLVGHVLJQHGWRSURPRWH
knowledge  and  its  derivative  technologies  through  incentive-­based  IPR  
systems.17  As  previously  mentioned,   it  appears  as   if   the  new  property  
V\VWHPSURPRWHVSURSHUW\ULJKWVWR³PRYHXSWKHVWUHDP´RIVFLHQWL¿FDQG
technical  development,  providing  consent  for  the  allocation  of  property  
rights  over  things  that  traditionally  are,  have  been,  or  may  be  considered  
as  in  the  public  domain.  This  movement  towards  appropriation  of  the  
less  tangible  also  denotes  that  these  rules  are  aimed  at   turning  things  
that  clearly  display  both  public  good  characteristics  of  non-­rivalry  and  
non-­exclusivity   into   appropriable   commodities,   without   considering  
that  the  allocation  of  property  rights  over  these  will  be  extremely  hard,  if  
not  impossible,  to  enforce.  Furthermore,  this  movement  has  made  some  
RI WKHVHQRZDSSURSULDEOH WKLQJV VXFKDV OLYLQJJHQHWLFDOO\PRGL¿HG
organisms  and  genetic  sequences)  behave  in  the  real  world  in  a  manner  
that   is   similar   to   unprotected   information   within   the   information  
exchange  system  represented  by  the  Internet.  
IPR  in  Biotech
An  example  of  how  IPR  protection  is  enforced  over  intangibles  in  these  innovation  areas  can  provide  a  better  view  of  the  similarities  and  differences  between  conventional  and  intellectual  property  
rights  protection  and  how  these  are  evolving.  Consider  the  following:  
As   the   head   of   a   research   team   at   one   of   the   top  New  Life   Sciences  
research   centers   within   the   umbrella   of   a   large   multinational  
corporation,   you   are   working   on   the   development   of   a   genetically  
PRGL¿HGSHVWUHVLVWDQWKLJKVXJDUFRUQWKDWFDQSURYLGHWKHFRPSDQ\
an   edge   in   the   thriving   biofuel  market.   For   the   past   four   years,   you  
and  your   team  have  been  working  on   the  multimillion-­dollar  project  
RQ WKH LQWURGXFWLRQRI VSHFL¿FFKDUDFWHULVWLFVRIDXELTXLWRXV VSHFLHV
of  bacteria,  Bacillus  thuringiensis  (or  Bt),  found  in  nearly  any  sample  
of   crop  soil   around   the  world,   into  a  particular  variety  of   sweet   corn  
(Zea  mays).  Meticulous  note   taking  and  experimenting  produces   the  
¿QDOJHQHWLFDOO\PRGL¿HGFRUQHQVXULQJWKDW\RX²DVKHDGRIWKHWHDP
²SURYLGH D FRQ¿UPDWLRQ WKDW VWDWHV WKDW WKH H[SHULPHQWV GHVFULEHG
were  performed  in  the  date,  time,  and  fashion  described.  In  addition,  
over  this  period  you  also  made  sure  that  all  procedures  and  results  used  
for   the   gene   sequencing   and   trait   insertion   processes   were   saved   in  
HOHFWURQLF¿OHVDQGWKHFRPSXWHUVLPXODWLRQVZHUHDOVRSURSHUO\VWRUHG
An  essential  part  of  the  project  relies  on  the  software  that  developers  in  
India  helped  design.  This  software  and  IT  expert  group  that  operates  
it,  with  whom  you  exchanged  information  on  a  daily  basis,  also  aided  
LQ WKHFRGL¿FDWLRQRI WKHSURJUDPVXVHGDQG WKHPDQDJHPHQWRI WKH
information  produced  throughout  the  research.  After  all  this  work  you  
DUH¿QDOO\ZLWQHVVLQJ WKH VXFFHVVRI WKH H[SHULPHQW LQ WKH IRUPRI D
living,   genetically   transformed   corn.  The  new  plant   variety   produces  
higher  levels  of  ethanol-­generating  sugars  than  any  competing  product  
available.  It  is  also  projected  that  in  the  upcoming  years  its  seeds  will  be  
exported  to  nations  where  agricultural  costs  (and  IPRs  protection)  are  
fewer  than  those  in  the  United  States.
An  analysis  of  what  it  is  that  the  company  has  property  rights  over,  
and   how   these   rights   are   allocated,   will   answer   multiple   questions.  
For   instance,   will   the   company   have   property   rights   over   the   entire  
SRSXODWLRQRIKLJKVXJDUSHVWUHVLVWDQWFRUQWKDWZLOOVRRQEHDYDLODEOH"
Not  really.  The  company  will  only  be  granted  property  rights  over  the  
new  genetic  sequence  conformed  by  the  corn  and  the  bacterial  genes  
that   allow   the  new  variety   of   corn   to  develop  pest   resistance   against  
certain   pests   susceptible   to   the   Bt’s   toxins.   From   this   statement,   it  
ZRXOGEHHDV\WRWKLQNWKDWQRZWKHFRPSDQ\³RZQV´WKHJHQHVRIERWK
a  ubiquitous  bacteria   and  a   common  corn.  Yet   this   is   also   false.  The  
JHQHVHTXHQFHFRQWDLQHGZLWKLQWKHQHZFRUQ²DQGWKDWWDNHQIURP
WKHEDFWHULD²GRQRWEHORQJWRWKHFRPSDQ\WKURXJKWKHDOORFDWLRQRI
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property  rights  the  company  has  a  right  to  exclude  others  from  using  
the   combination   of   bacteria   and   plant   genes   in   the   newly   arranged  
sequence  that  produces  the  particular  pest-­resistant  trait  in  that  type  
of  corn.  In  other  words,  if  another  individual  or  entity  uses  exactly  the  
same  genes  but  in  a  different  order  (a  different  new  sequence)  to  express  
completely  different  traits  in  corn  or  bacteria  it  would  not  be  infringing  
any  property  rights  held  by  the  company.  More  than  the  genes  or  their  
sequence  in  the  new  DNA  chain,  what  the  company  has  rights  over  is  
information  about  the  genes’  (partial)  behavior  and  that  of  the  newly  
created  sequence  they  helped  create,  the  processes  of  manipulating  and  
transferring  them;;  and  the  instruments  to  do  so,   including  computer  
software  designed  for  sequencing  genes  and  the  algorithms  composing  
such  programs,   as  well   as   the   information   these   produce  during   the  
research  processes.  
3URSHUW\ULJKWVDSSHDUWREHDFROOHFWLYHO\KHOG³WKLFNHWRIULJKWV´
over  something,  in  this  case,  mostly  information.  The  types  of  IPR  that  
can  be  accessed  here  diverge  into  three  types:  patents,  copyrights,  and  
WUDGHVHFUHWV,QWKLVH[DPSOHFRS\ULJKWVDUH¿OHGIRUDOOLQIRUPDWLRQ
DWWDLQHG DQG SURFHVVHV XVHG SDWHQWV DUH ¿OHG RYHU WKH QHZ JHQHWLF
sequence,   and   trade   secrets   over   information   are   kept   secluded  
from   other   competitors.   From   earlier   examples   it   is   easy   to   picture  
how   property   rights   can   be   enforced   over   the   copyrighted  material.  
This   is  not  an  easy   task  as  you,   the   team   leader,  will  have   to  rely  on  
QXPHURXVHOHFWURQLFDQGOHJDOLQVWUXPHQWVWRDYRLGDQ\³VSLOORYHUV´RI
the  knowledge  produced  and  attained  by   the  participant   scientists.18  
Now   the  question   that  arises   is  how  property   rights  over   the  genetic  
VHTXHQFH FRQWDLQHG LQ HDFK FRUQ ZLOO EH SURWHFWHG" 7KLV LV DQ
unknown  that  takes  us  back  to  the  two  main  downsides  of  the  current  
information-­exchange  system:  Although  the  ‘space’  in  which  the  corn  
carrying   the   new   genetic   information   is   an   open   one   (the   natural  
environment  where  this  type  of  corn  can  grow)  as  opposed  to  that  of  
the  Internet  (considered  a  closed  information-­exchange  system),  many  
instruments   allow   the   information   contained  within   the   corn’s  DNA  
to   be   effortlessly   exchanged   and   replicated.   Moreover,   as   corn   is   a  
living  organism  that  relies  on  air  currents  and  other  organisms  for  its  
pollination,  guaranteeing  a  natural  environment  where  the  possibility  
of  such  an  exchange  is  eliminated  is  a  complex,  if  not  impossible  task.  
Through  cross-­pollination  the  information  contained  within  the  genetic  
sequence   of   the   new   corn   variety   could   transfer   to   non-­genetically  
PRGL¿HGYDULHWLHVRILWVHOIRUWRRWKHUFRUQYDULHWLHV7KLVJHQHH[FKDQJH
could  occur  with  other  plants   through  cross-­variety  pollination.  This  
LQWHOOHFWXDO SURSHUW\ ORVV SURFHVV RU ³VSLOORYHU´ LV DOPRVW SHUIHFWO\
analogous   to   the   loss   facing  unprotected   information  within   the  new  
information-­exchange   systems,   leading   to   pose   questions   like:   why  
should  the  company  invest  resources  in  research  when  property  rights  
HQIRUFHPHQWLVVRFRPSOH[LQDUHDVOLNHELRWHFK"
Again,  answers  to  this  type  of  question  will  come  from  the  capacity  
to  develop  adequate  systems  and  regulation  adjustments,  some  beyond  
the   scope   of   IPR.   In   this   case,   protecting   the   information   produced  
throughout   the   research   process   would   require   adjustments   similar  
WR WKRVHSUHYLRXVO\VXJJHVWHG VXFKDVPRUH LQWULFDWHFRGL¿FDWLRQDQG
WLJKWHU GDWD HQFU\SWLRQ ,Q WKH FDVH RI WKHPRGL¿HG FRUQ DV SURGXFW
these  adjustments  to  protect  information  might  require  the  design  and  
LQFOXVLRQRIVSHFL¿FJHQHWLFWUDLWVOLNHLQGXFHGVHHGVWHULOLW\DVZHOODV
changes   to   the   environment   (such   as  designated   zones   for  harvesting  
these   types   of   products).   In   addition,   trying   to   provide   a   clean-­cut  
answer   to   the   latter   question   would   also   require   addressing   whether  
VFLHQWL¿F UHVHDUFKVKRXOGEHSURPRWHG WKURXJKJRYHUQPHQWVXEVLGLHV
that   compensate   for   such   losses   and  whether   science   and   knowledge  
LWVHOIFDQEHFRQVLGHUHGDVDTXDVLSXEOLFJRRGWKDWLVGLI¿FXOWWRSURWHFW
All   these  questions  can  provide   for   the  development  of  an  entire  new  
document  beyond   this   one.  One  obvious  downside  of   trying   to   follow  
these  prescriptive  solutions  ‘by  the  book,’  especially  under  the  auspices  
of  advancing  property  rights  protection,  is  the  possibility  of  turning  the  
information-­exchange  systems  (particularly  the  Internet)  into  a  “black  
ER[´ WKDW RQO\ D SULYLOHJHG IHZ ZRXOG KDYH DFFHVV 7KLV ZRXOG KDYH
UHSHUFXVVLRQV EH\RQG VFLHQWL¿F GHYHORSPHQW DOWHULQJ WKH ZD\ PDQ\
ideas  and   forms  of  artistic  expression  are  created  and  made  available  
today  and  in  days  to  come.  
Some  Policy  Implications  of  Intellectual  Property  Protection  
for  Biotech
Biotech   is   at   the   forefront   of   technological   advancement,   helping  
WR UHGH¿QH WKH OLPLWV RI EDVLF DQG DSSOLHG UHVHDUFK DQG HQDEOLQJ WKH
LQQRYDWLRQV WKDW FKDOOHQJH WKH ERXQGDULHV RI SURSHUW\$V D VFLHQWL¿F
process   that  both  produces  and  heavily   relies  on   information,  biotech  
has  encouraged  the  design  of  guidelines  emphasizing  that  property   in  
WKLVDUHDRIVFLHQWL¿FUHVHDUFKVKRXOGEHGH¿QHGDVKDYLQJDVHJPHQWRI
a  collectively  held  ‘thicket  of  rights’  over  information.  As  a  technological  
sector,   it  has  exerted   further  pressure  on   the   IPR  system  by   inducing  
adjustments   to   the   rules   that   apply   over   more   tangible   resources,  
promoting  an  expansion  of  the  boundaries  of  the  appropriable  in  a  quest  
to  maintain  the  validity  of  the  ‘incentives  for  research.’  Further,  it  has  
been  associated  with  a  series  of  contentious  patent-­related  issues,  all  of  
ZKLFKDUHUHGH¿QLQJRWKHUSROLF\DUHDVEH\RQGWKH,35V\VWHP
As  the  previous  example  suggests,  developing  a  new  product  through  
the  use  of  biotech  can  be  an  extremely  complex  and  resource-­consuming  
endeavor.  The  average  product  that  reaches  full  development  from  the  
university   or   private   lab   to   the   marketplace   averages   stratospheric  
costs   and   requires   years   for   regulatory   approval.19   The   liberal   state  
theory   suggests   that   without   the   use   of   quasi-­monopolistic   powers  
that   the   patent   holder   exerts,   there   would   be   hardly   any   connection  
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between  basic   research  and  development   in   this  or  any   information-­
intensive  research  area.  This  may  or  may  not  be  the  case.  Maintaining  
this   market-­driven   incentive   has   been   one   of   the   central   premises  
behind  the  design  of  policies  that  enable  IPRs  to  move  up  the  stream  
RI VFLHQWL¿F DQG WHFKQLFDO GHYHORSPHQW ,QHYLWDEO\ NHHSLQJ WKHVH
incentives  as  the  central  motor  of  biotech  requires  addressing  issues  on  
whether  the  fruits  of  biotech  are  patentable  (more  than  answering  how  
suitable  these  economic  incentives  are  for  promoting  the  advancement  
of  science),  whether  such  products  are  new  (as  opposed  to  those  found  
in  nature),  and  whether  or  not  patents  should  be  granted  over   living  
organisms.  Answers  to  some  of  these  issues,  as  well  as  more  evidence  
to  assert  that  biotech  is  truly  advancing  at  a  faster  pace  than  the  policies  
and   institutions   affecting   it,   are   found  within   some   of   the   decisions  
amending  IP  law  associated  to  it.
Earlier  in  the  development  of  the  US  pharmaceutical  industry,  the  
decision  in  the  case  Parke  Davis  &  Co.  v.  H.K.  Mulford  &  Co)
(2d  Cir.  1912))  made  it  possible  for  patents  to  be  granted  over  methods  
IRU LVRODWLQJDQGSXULI\LQJ ³QDWXUDO´ VXEVWDQFHV LQWRXVHIXO LVRODWHG
and  pure  forms  not  found  in  nature.20  The  case  provided  the  grounds  to  
MXVWLI\ZK\DVXEVWDQFHIRXQGLQQDWXUHWKDWKDVEHHQVXEMHFWWRVSHFL¿F
alterations,   and   the   process   to   induce   such   transformations,   can   be  
subject  to  IPR  protection.  This  decision,  made  almost  100  years  ago,  
also  provided  grounds  to  support  granting  IPR  over  certain  biological  
products  obtained  or  generated  through  the  use  of  biotech,  enabling  it  
to  move  forward  during  its  initial  development  stage.  
%LRWHFK IRXQG LWVHOI RQH VWHS DKHDG RI ,3 UHJXODWLRQ IRU WKH ¿UVW
time  in  1980,  when  Ananda  Chakrabarty  used  cell  fusion  techniques  to  
transform  a  living  organism  into  a  previously  non-­existent  one  believed  
to   be   capable   of   breaking   down   components   of   crude   oil   spills.   In   a  
PRYH WKDW DOWHUHG86&  WKH 6XSUHPH&RXUW LQ D  UXOLQJ
maintained  that  the  Patent  Act  protected  Chakrabarty.21  The  section,  
ZKLFKGH¿QHVZKDW LQYHQWLRQVDUHSDWHQWDEOHDOORZHG IRUSDWHQWV WR
EH¿OOHGIRUFHUWDLQOLYLQJRUJDQLVPVDiamond  v.  Chakrabarty
US  303  (1980))  not  only  changed  the  outlook  of  the  biotech  industry  
EXWDOVRKHOSHGHVWDEOLVKRWKHUDVVRFLDWHGDUHDVRIJUHDWVLJQL¿FDQFHIRU
its   development,  mainly   those   associated  with   the   safety   assessment  
and   management   of   living   GM   organisms.22   Chakrabarty,   however,  
happens  to  be  only  the  beginning  of  such  patent  regulation  revision.  
Rapid   advancements   in   biotech   research   allowed   for   genetic  
PRGL¿FDWLRQV RI PXOWLFHOOXODU KLJKHU RUJDQLVPV DQG IRU IXUWKHU
alterations  to  35  USC  §101.  The  United  States  Patent  and  Trademark  
2I¿FH86372ODWHUUXOHGLQIn  Re  Allen8634G%G3DW$SS
1985)  that  non-­human  multi-­cell  organisms  could  also  be  patented.  Yet  
LWGLGQRWLVVXHFOHDUVSHFL¿FDWLRQVIRUWKRVHRUJDQLVPVWKDWFRQWDLQHG
KXPDQ'1$RUDQ\GHULYDWLYHVRILW6FLHQWL¿FGHYHORSPHQWLQELRWHFK
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proved  to  be  one  step  ahead  of  the  IP  system  once  more  when  Philip  
/HGHUDW+DUYDUG8QLYHUVLW\¿OHGIRUDSDWHQWIRUDKLJKHURUJDQLVPLQ
the  form  of  a  transgenic  mouse  expressing  a  human  oncogene  (a  cancer-­
related  variant  of  a  gene  involved  in  cell  growth  and  replication).  Again,  
the  ruling  of  the  USPTO  was  favorable,  allowing  the  claim  to  the  mouse  
863DWDQGVRRQDIWHULVVXLQJDQRWKHUIRUWKHSURFHVVIRU
PDNLQJ WUDQVJHQLF PDPPDOV 86 3DW  7KHVH GHFLVLRQV
however,   were   not   fully   embraced   by   the   international   community,  
EHFRPLQJWKH¿UVWLQDORQJOLQHRIGLVFUHSDQFLHVDVVRFLDWHGZLWKELRWHFK
between  the  United  States  and  other  countries.    
Contrasting   with   these   decisions,   the   European   Union’s   (EU’s)  
position   regarding   the   patentability   of   animals   displayed   a   more  
cautionary  approach  as  long  as  these  were  not  limited  to  one  species.  
7KH(8DOVRDOORZHGFODLPVWRPHWKRGVXVLQJJHQHWLFDOO\PRGL¿HG*0
animals,  subject  to  the  limitation  that  the  method  must  be  applicable  to  
PRUHWKDQRQHVSHFLHV<HWLWZRXOGQRWDOORZSDWHQWVRYHU³VSHFLHV´DQG
established  the  authority  to  deny  claims  when  these  processes  appear  
WRFDXVHWKHDQLPDOVXIIHULQJZLWKRXWDQ\VXEVWDQWLDOPHGLFDOEHQH¿W
to  humans  or   the  animal.23   In  a  similar   tone,   the  Canadian  Supreme  
Court  ultimately  decided  that  genetically  engineered  animals  were  not  
SDWHQWDEOHVXEMHFWPDWWHUWKXVQHJDWLQJSDWHQWVRYHUWKH³RQFRPRXVH´
and  its  associated  processes.  
Advancements  in  biotech  research  have  also  shown  the  limitations  
of   individual   ownership   when   the   boundaries   between   tangible   and  
intangible   become   blurry.   This,   at   least   for   the   time   being,   happens  
WREHHYLGHQW LQ WKH FDVHRI¿OLQJSDWHQWV IRUJHQH VHTXHQFHV8QGHU
§   101,   a   patentable   invention  must   be  useful,   the   applicant  must   set  
IRUWKDXVHRIWKHLQYHQWLRQDQGWKLVXVHKDVWREHVXEVWDQWLDOVSHFL¿F
and   credible.24   Substantial   utility   is   a   requirement   that   guarantees  
that  the  applicant  has  knowledge  beforehand  of  a  true  application  for  
her   invention.  In  the  era  of  biotech  and  genomics,   the  sequencing  of  
the  genes   is  done  on  a  mechanical   rather   than  a   target-­driven  basis,  
WXUQLQJ WKHXWLOLW\ UHTXLUHPHQW LQWR DKXUGOH IRUSDWHQW¿OLQJ25   This  
discrepancy  exposes  the  fact  that  privately  funded  efforts  to  sequence  
JHQHVDQGWKHQ¿OHIRUSDWHQWSURWHFWLRQRYHUWKHLUVHTXHQFHDUHRIWHQ
futile  due  to  the  complexity  of  determining  beforehand  the  relationship  
between   the   gene   sequence   and   the   gene   product’s   function.26   This  
XQGH¿QHGUHODWLRQEHWZHHQJHQHVHTXHQFHDQGJHQHSURGXFW¶VIXQFWLRQ
has  had  enormous  consequences  over  the  scope  of  IPR.  
$FOHDULPSOLFDWLRQRIWKHHIIHFWVRIWKLVXQGH¿QHGUHODWLRQVKLSLV
WKDW²GXH WR WKH IDFW WKDWJHQHVZLWKLQ'1$DUHJHQHUDOO\ LQYROYHG
LQ VHYHUDO SURWHLQ SURFHVVHV VLPXOWDQHRXVO\ ² FRPSO\LQJ ZLWK WKH
UHTXLUHPHQWV RI ³VXEVWDQWLDO´ DQG ³VSHFL¿F´ XWLOLW\ LQ ¿OLQJ D SDWHQW
PD\ UHVXOW LQKDYLQJ WR LVVXH ³RYHUODSSLQJ´RU ³VLPXOWDQHRXV´ ULJKWV
over   particular   gene   sequences   to  multiple   entities.   This  means   that  
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PXOWLSOH LQGLYLGXDOV ¿OLQJ IRU SURSHUW\ ULJKWV RYHU WKH VDPH JHQH
sequence,   each   claiming   a   different   (and   equally   valid)   substantial,  
VSHFL¿FDQGFUHGLEOHXWLOLW\RYHUWKHVHPLJKWHQGXSKDYLQJWRVKDUH
the  entitlements  that  compose  the  full  bundle  of  rights  that  apply  over  
such   sequences.   Therefore,   making   evident   the   almost-­public   good  
nature   (non-­rivalry  with   partial   excludability)   of   these   tangibles   and  
KHOSLQJ VXSSRUW WKHDVVHUWLRQ WKDWELRWHFK LVKHOSLQJGH¿QHSURSHUW\
for  certain  types  of  information  and  biological  resources  that  is  closer  
LQHVVHQFHWRKDYLQJDVHJPHQWRIDFROOHFWLYHO\KHOG³WKLFNHWRIULJKWV´
Another   palpable   example   is   the   clear   reduction   of   resource  
investment   for   basic   research   in   the   area   of   genomics   stemming  
from  the  fact  that  processes  for  mapping  a  chromosome,  or  assessing  
whether  an  individual  has  a  variant  of  a  particular  gene,  are  the  only  
certain   applications   suitable   for   IPR  protection.27  Additionally,   these  
SDUWLFXODU DFWLYLWLHV FKURPRVRPH PDSSLQJ DQG JHQH LGHQWL¿FDWLRQ
have   triggered   debates   over   the  management   of   private   information  
adding  further  stress  to  the  subject’s  future  prospects.  
7KLVXQGH¿QHGUHODWLRQVKLSEHWZHHQVHTXHQFHDQGIXQFWLRQKDVDOVR
DGGHGWKUXVWWRWKHSUDFWLFHRIVFLHQWL¿FDGYLVRUVVKDSLQJQHZSROLF\
ZKLFK6KHLOD-DVDQRIIGH¿QHVDVWKH³¿IWKEUDQFK´28  This  is  the  result  
of  relying  on  experts  to  determine  whether  or  not  new  gene  sequencing  
patents  credibly  uphold  their  claimed  utility,  thereby  establishing  the  
limits  of  IPR.  This  will  also  affect  future  policies  associated  to  human  
capital   formation,  as  the  demand  for   individuals  with  more  technical  
DQGVFLHQWL¿FVRSKLVWLFDWLRQLQFUHDVHVZLWKHDFKELRWHFKEUHDNWKURXJK
demanding  changes  to  the  IPRs  system.
In  addition  to  issues  associated  to  the  limits  of  property,  the  speed  
at   which   IPR   evolves,   and   those   issues   stemming   from   some   of   the  
SDWHQW ¿OLQJ UHTXLUHPHQWV ELRWHFK KDV EHHQ VXEMHFW WR PDQ\ RWKHU
patent-­related   issues   with   substantial   policy   implications.   Issues   of  
equitable   ownership   of   products   derived   from   human   tissue,   issues  
related  to  inventions  that  draw  on  traditional  knowledge  of  indigenous  
peoples,  the  patenting  of  animals  (especially  farm  animals),  and  broad  
FODLPVWR³GLVHDVHSDWKZD\V´DUHFRQWURYHUVLDODQGVXEVWDQWLDOHQRXJK
to  develop  papers  to  address  each  individually.
Final  Thoughts    
As  mentioned   throughout   this   paper,   property  has   traditionally  been   conceived   as   having   complete   and   individual   ownership  RYHUVSHFL¿FWDQJLEOHRULQWDQJLEOHWKLQJV&DUU\LQJWKLVQRWLRQ
into  an  era  where  the  exchange  and  replication  of  goods  and  technology  
is   extremely   easy   adds   complexity   to   the   discussions   of  what   should  
or   should   not   be   the   object   of   such   rights.   The   recent   Information  
Technology  revolution  has,  once  again,  called  for  a  review  of  the  policies  
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behind   property   allocation,   making   a   shift   towards   establishing   a  
GH¿QLWLRQRISURSHUW\WKDWLVFORVHULQHVVHQFHWRRZQLQJDVHJPHQWRI
a   ‘bundle   of   rights’   rather   than   individual,   absolute,   irrefutable,   and  
unrestricted   ownership.   In   many   cases   the   entitlements   composing  
these  ‘bundles  of  rights’  can  be  distributed  among  various  individuals  
or  entities,  similar  to  the  way  that  company  stock  can  be  shared  among  
YDULRXVVWRFNKROGHUV)XUWKHUPRUHDGYDQFHPHQWVLQVFLHQWL¿FUHVHDUFK
may  allow  in  the  not-­so-­distant  future,  for  some  of  these  segments  to  be  
‘owned’  by  multiple  ‘righteous  proprietors’  simultaneously.  Property,  in  
WKLVVHQVHPRUHWKDQHVWDEOLVKLQJDQDUWL¿FLDOO\FRQVWUXFWHGUHODWLRQVKLS
EHWZHHQSHRSOHDQGWKLQJVOLNHWKH%ODFNVWRQLDQGH¿QLWLRQVXJJHVWVLV
moving  toward  highlighting  the  establishment  of  relationships  between  
people  as  sharing  information  and  biological  resources.  Furthermore,  
the  scope  and  value  of  these  rights  as  commodities  are  also  developing  
from  such  social  interactions.
Additionally,  the  proposition  that  a  property  rights  system  should  
FRQVLGHU¿YHHVVHQWLDOHOHPHQWVDGGUHVVLQJSDUWLFXODU LVVXHV ²ZKDW
can  be  owned,  who  can  own,  what  can  be  done  with  it,  what  rules  for  
the  enforcement  of  rights  of  property,  and  how  property  moves  between  
GLIIHUHQWRZQHUV²IDFLOLWDWHVXQGHUVWDQGLQJRI WKHSDUDGLJPFKDQJH
that   the   system   is   currently   experiencing.   This   analytical   framework  
FODUL¿HVKRZ WHFKQRORJLFDO DGYDQFHPHQW SDUWLFXODUO\ LQ ,QIRUPDWLRQ
Technologies  and  the  New  Life  Sciences,  is  shifting  the  concept  of  what  
the  object  of  property  rights  can  be  as  well  as  the  mechanisms  to  enforce  
property   rights   over   particular   things.   Technological   advancement  
has  allowed  information  to  become  the  essential  input  of  what  can  be  
considered  a  property  rights  allocation  system  in  continuous  evolution.  
Furthermore,  this  shift  has  helped  considerably  reduce  the  transaction  
costs  of  replicating  and  exchanging  information,  allowing  higher  levels  
RI HI¿FLHQF\ WREHGLVSOD\HGE\ WKHVH LQIRUPDWLRQH[FKDQJH V\VWHPV
Nevertheless,   these   changes   keep   undermining   the   current   scheme  
by   adding   more   stress   to   its   current   property   rights   enforcement  
IUDPHZRUN H[SRVLQJ WKH IDFW WKDW WKHVH² WKH SK\VLFDO LQIRUPDWLRQ
H[FKDQJHV\VWHPVDQGWKHJXLGHOLQHVWKDWGH¿QHDQGHQIRUFHSURSHUW\
² DUHQRW HYROYLQJ DW WKH VDPHSDFH DV WHFKQRORJ\ 7KLV GLVVRQDQFH
appears   to   have   special   repercussions   on   the   previously   mentioned  
DUHDV RI NQRZOHGJH ² ,7 DQG ELRWHFK ² DQG LQ DUHDV RI DUWLVWLF
H[SUHVVLRQVDOVRFRYHUHGE\,35PDNLQJWKHPERWKEHQH¿WDQGVXIIHU
from  the  newly  attained  low  transaction  costs  that  simple  replication  
and  exchange  provide.  There  will  be  a  need  to  further  design  policies  
and   instruments   that   can   help   accelerate   the   pace   at   which   these  
systems  adapt  to  change.  It  will  also  be  necessary  to  promote  research  
that   allows   a   better   understanding   of   the   concept   of   property   rights  
and   its   limitations   to   keep   the   current   IPR   protection   system   from  
EHFRPLQJ REVROHWH 7KHVH QHZ JXLGHOLQHV VKRXOG EH ÀH[LEOH HQRXJK
to   embrace   the   essence   of   existing   rules   based   on   traditional   private  
property   theory,   allow   for   a  permanent  dialog   about   the   limits   of   the  
boundaries  of  property  rights,  and  preserve  the  incentives  nature  of  IPRs  
to  continue  promoting  the  advancement  of  technology  and  culture  in  an  
era  where  information  and  genes  are  the  most  valuable  commodities.
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1  The  inspiration  for  this  title  comes  from  James  Boyle’s  paper  “The  Second  
(QFORVXUH0RYHPHQWDQGWKH&RQVWUXFWLRQRIWKH3XEOLF'RPDLQ´/DZ	
Contemporary  ProblemsQR:LQWHU6SULQJ
2  In  recent  years,  law  review  articles  have  described  an  information  arms  
race  from  various  perspectives,  with  multiple  sides  battling  for  larger  shares  
of  the  global  knowledge  pool.  Charlotte  Hess  and  Elinor  Ostrom,  “Ideas,  
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Contemporary  Problems,  vol.  66  (Winter/Spring  2003)  111.
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expansion  many  authors  suggest  there  are  parallels  between  this  movement  
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and  the  process  of  fencing  off  common  land  and  turning  it  into  private  
property  known  as  the  English  enclosure  movement.  James  Boyle,  “Fencing  
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6SULQJ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application  of:  a)  In  vitro  nucleic  acid  techniques,  including  recombinant  
deoxyribonucleic  acid  (DNA)  and  direct  injection  of  nucleic  acid  into  cells  or  
organelles,  or  b)  Fusion  of  cells  beyond  the  taxonomic  family,  that  overcome  
natural  physiological  reproductive  or  recombination  barriers  and  that  are  
QRWWHFKQLTXHVXVHGLQWUDGLWLRQDOEUHHGLQJDQGVHOHFWLRQ´81(3&DUWDJHQD
Protocol  on  Biosafety  (Secretariat  of  the  Convention  on  Biological  Diversity,  
2002),  Art.  3  (i).
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“That  sole  and  despotic  dominion  which  one  man  claims  and  exercises  over  
the  external  things  of  the  world,  in  total  exclusion  of  the  right  of  any  other  
LQGLYLGXDOLQWKHXQLYHUVH´6LU:LOOLDP%ODFNVWRQHCommentaries  on  the  
/DZVRI(QJODQGYRO&KLFDJR8QLY&KLFDJR3UHVV
,QWKHYLHZRIHQFORVXUHGHIHQGHUVWKHVWURQJSULYDWHSURSHUW\ULJKWVDQG













and  heavy  property  right  protection.  Lawrence  Lessig,  )UHH&XOWXUH+RZ
%LJ0HGLD8VHV7HFKQRORJ\DQG/DZWR/RFN'RZQ&XOWXUHDQG&RQWURO
Creativity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  5  This  virtually  transforms  information  into  a  public  good  by  allowing  it  to  be:  
1)  partially  excludable  (as  opposed  to  non-­excludable),  and  2)  non-­rival.
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  8  Other  IPR  instruments  that  could  apply  for  this  example  are  licenses  and  
PDWHULDOWUDQVIHUDJUHHPHQWV863722QOLQH³3DWHQWV´/DZV5HJXODWLRQV
Policies  &  Procedures,  <http://www.uspto.gov/patents/law/index.jsp>  
(accessed  on  November  12,  2010).
  9  If  it  requires  authorization  by  the  FDA  for  clinical  trials  and  good  
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22  The  most  relevant  is  biosafety  of  GM  organisms,  which  helped  establish  
new  management  rules  for  these  types  pf  organisms,  especially  those  that  
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were  able  to  reproduce.
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26  Furthermore,  the  results  of  these  efforts  could  end  up  entirely  in  the  public  
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homology  to  other  genes  and  the  type  of  tissue  expressing  the  gene,  while  
hoping  that  experimentation  during  the  year  allowed  for  amendment  after  
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28  Sheila  Jasanoff,  7KH)LIWK%UDQFK6FLHQFH$GYLVHUVDV3ROLF\PDNHUV  
(Cambridge  Mass.:  Harvard  University  Press,  1990),  3.
  
              Escalona  Reynoso
